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ABSTRACT 

Studying  root  rot  in  individual  timber  stands  often  re- 
quires accurate  mapping  and  identification  of  diseased 
stumps,  stump  diameter,  tree  species,  and  cause  of  decay. 
Three  stand-mapping  methods  were  compared:  (1)  freehand 
sketches,  (2)  partial  tracings  from  an  aerial  photo  on  an 
overhead  projector,  and  (3)  black  and  white  enlargements  of 
1:1200  color  aerial  photos.  Sketches  and  tracings  were  in- 
accurate or  not  true  to  scale.  The  photo  prints  could  be  ac- 
curately and  efficiently  interpreted  in  the  field  and  data 
could  be  noted  directly  on  the  photos  for  later  analysis. 
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INTRODUCTION 

Land  managers  usually  map  the  locations  of  root  rot 
problem  areas  to  show  where  management  alternatives 
must  be  identified,  because  like  insect  problems,  root- 
rotting  organisms  perennially  expand  their  domain  and 
also  prevent  acceptable  afforestation  of  infested  areas. 
Annual  volume  losses  due  to  root  diseases  in  the  West  are 
estimated  to  be  237.4  million  cubic  feet  (Smith,  R.S.  1984). 
Aerial  reconnaissance  of  the  northern  Rockies  has  shown 
0.2-5.1  percent  of  the  commercial  timberlands  to  be  void 
of  trees  because  of  root  rots  (Byler  1982;  James  and 
others  1984;  Williams  and  Leaphart  1978).  In  seven  Na- 
tional Forests  of  northern  Idaho  and  western  Montana, 
these  nontimbered  pockets  translate  into  78,000  acres 
(31,600  ha)  (James  and  others  1984),  a  condition  that  will 
persist  for  generations. 

When  studying  root  rot  in  individual  timber  stands, 
researchers  usually  attempt  to  map  and  identify  root- 
diseased  stumps,  stump  diameter,  tree  species,  and  cause 
of  decay  (Thies  and  Hoopes  1979).  This  research  note 
reports  three  stand-mapping  methods,  one  of  which— aerial 
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photo  enlargements  interpreted  in  the  field— proved  to  be 
the  most  efficient  and  accurate. 

All  three  methods  were  evaluated  on  the  same  stand, 
cutting  unit  4  of  the  Lonesome  Creek  sale  on  the  Fernan 
District,  Coeur  d'Alene  National  Forest,  ID.  The  mixture 
of  tree  and  shrub  species  is  typical  of  the  Tsuga  hetero- 
phyllalPachistima  myrsinites  and  Abies  grandisl 
Pachistima  myrsinites  habitat  types  (Daubenmire  and 
Daubenmire  1968).  The  11-acre  (4.5-ha)  cut  is  bounded  on 
the  west  by  a  major  ridge,  on  the  east  by  the  bottom  of 
the  drainage,  and  lies  on  30  to  40  percent  slopes.  The 
topography  is  a  gently  rolling  series  of  secondary  ridges 
across  the  contours  of  the  major  north-to-south  ridge. 

MAPPING  METHODS  EVALUATED 

Freehand  Sketches— The  first  method  used  the  simplest 
of  materials:  8V2-  by  11-inch  (21.5-  by  28-cm)  rainproof 
paper  on  a  clipboard,  and  2HB  lead  pencils.  Standing  on 
stumps  and  down  trees  facilitated  viewing  as  large  an  area 
as  possible.  Large  features  were  freehand-sketched  to 
scale  in  their  relative  locations,  and  then  increasingly 
smaller  features  were  added.  Notations  of  stump  diameter, 
tree  species,  and  cause  of  visible  decay  (Partridge  and 
Miller  1974)  were  made  near  each  symbol  for  a  stump. 
Usually  about  one-fourth  acre  could  be  viewed  from  one 
location  and  mapped  on  one  sheet  of  paper. 

When  the  view  was  limited  to  less  than  an  acre,  illustra- 
tions of  one-fourth  acre  were  more  accurate  than  when 
the  view  covered  3  to  5  acres.  It  was  more  difficult  to 
maintain  scale  throughout  the  number  of  pages  necessary 
to  accommodate  the  larger  view.  Scale  was  also  influenced 
by  whether  the  view  was  upslope  or  downslope.  Regard- 
less of  the  direction  of  view  or  size  of  area  viewed,  neither 
individual  stumps  nor  distances  among  them  could  be  ef- 
fectively recorded  or  subsequently  identified  with  con- 
fidence over  the  11-acre  (4.5-ha)  area. 

Freehand  Sketches/ Aerial  Photo  Projections— The 
second  method  relied  on  an  overhead  projector  and  color 
aerial  photos  of  the  study  area.  Projections  of  approx- 
imately one-fourth  acre  were  made  onto  the  paper  and 
prominent  features  were  traced,  especially  patterns  of 


down  trees  and  large  stumps.  Pitch  accumulated  on  the 
periphery  of  western  white  pine  stumps  photographed  as 
white  rings.  These  stumps  were  noted  on  the  tracings  and 
were  used  in  the  field  as  reference  points  for  matching  a 
tracing  and  a  specific  stump.  Notations  of  stump  diameter, 
tree  species,  and  cause  of  visible  decay  were  made  for 
each  stump  3.5  inches  (9  cm)  or  larger  in  diameter. 

Problems  with  consistency  of  scale  among  sketches 
needed  for  a  composite  of  the  11-acre  (4.5-ha)  area  were 
overcome  by  using  the  opaque  overhead  projector.  Also, 
numerous  stump  surfaces  could  be  traced  accurately, 
thereby  locating  a  number  of  stumps  in  accurate  proximity 
to  each  other.  Many  other  features  could  be  traced  onto 
the  papers  such  as  prominent  clusters  of  shrubs,  rock  out- 
crops, or  patterns  formed  by  logs  left  on  the  site.  These 
features,  as  well  as  specific  large  stumps  or  groups  of 
small  stumps,  could  be  used  to  locate  on  the  ground  the 
area  depicted  in  the  tracing,  then  remaining  stumps  could 
be  sketched  in  relation  to  these  features.  It  was  soon  ap- 
parent that  the  locations  sketched  among  the  traced  loca- 
tions had  the  errors  inherent  in  freehand  sketching  as 
previously  mentioned.  These  errors  negated  any  advantage 
of  partially  traced  locations.  Tracing  of  a  projected  image 
with  sketching  was  as  unacceptable  as  sketching  alone! 

Accuracy  of  tracings  could  be  improved  by  recording 
additional  details  from  the  photos  and  by  locating  stumps 
with  greater  precision.  Eleven  person-days  were  used  in 
preparing  the  tracings  and  collecting  the  data  on  2  acres 
(0.8  ha). 

Black  and  White  Enlargements  of  Color  Aerial 
Photos— The  third  method  used  commercial  black  and 
white  enlargements  of  1:1200  color  aerial  photos  (fig.  1). 
The  enlargements  (1:200,  approximately  10  x)  (fig.  2)  re- 
tained acceptable  resolution  for  locating  stumps  as  small 
as  3.5  inches  (9  cm)  in  diameter.  Enlargements  of 
9.5-  by  9.5-inch  (240-  by  240-mm)  color  positives  as  used  in 
this  study  were  approximately  24  inches  by  36  inches  (609 
by  914  cm).  For  convenience,  these  were  cut  into  8V2-  by 
11 -inch  (21.5-  by  28-cm)  pieces  and  protected  from  dirt  and 
moisture  with  self-closing  plastic  freezer  bags.  Although 
the  gelatin  surface  can  be  treated  with  special  hardners, 
standard  processing  provided  satisfactory  surfaces  on 
which  to  write  with  fine-pointed  nylon-tip  pens  having 
permanent  ink.  During  heavy  rains  the  writing  was  done 
within  a  large,  transparent  bag;  nevertheless  the  photo 
surface  would  soften  and  care  was  required  to  prevent 
tearing  the  gelatin.  Of  even  greater  inconvenience  were 
ink  stoppages  due  to  plugging  by  the  soft  gelatin.  Many 
brands  and  styles  of  pens  were  tried  but  most  worked  only 
a  few  minutes  on  the  softened  surface.  Most  satisfactory 
was  Pilot  fineline2;  it  performed  well  through  all  seasons. 
Even  very  soft  lead  pencils  would  tear  the  softened 
gelatin;  the  soft  lead  markings  also  smeared  badly  during 
field  use  and  transport. 


Figure  1 — Aerial  photo  of  portion  of  study  site. 
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Figure  2 — Enlargement  (approximately  10  x)  of 
aerial  photo. 


-The  use  of  trade  or  firm  names  in  this  publication  is  for  reader  informa- 
tion and  does  not  imply  endorsement  by  the  U.S.  Department  of  Agricul- 
ture of  any  product  or  service. 


The  scale  of  1:200  provided  resolution  adequate  to 
discern  3.5-inch  (9-cm)  diameter  stumps  and  establish  their 
location  on  the  photos  with  little  error  in  true  distance 
from  a  neighbor.  This  method  of  obtaining  permanent 
records  of  stump  locations  was  found  to  be  the  most  effi- 
cient use  of  time.  Time  could  be  used  recording  locations, 
species,  size,  and  cause  of  decay  rather  than  preparing 
sketches  or  tracings.  Using  this  method,  permanent 
records  were  made  of  13,800  stumps  on  63  acres  (25.5  ha) 
in  85  person-days. 

SUMMARY 

The  use  of  black  and  white  enlargements  of  color 
positive  aerial  photos  as  field  sheets  for  recording  the  loca- 
tions of  stumps  of  root-diseased  trees  was  superior  to 
freehand  sketches  or  tracings  of  projected  images  of  color 
photos.  Scale  of  the  image  was  consistent,  and  resolution 
was  adequate  for  accurate  location  of  stumps  as  small  as 
3.5  inches  (9  cm)  in  diameter.  The  enlargements  could 
easily  be  reassembled,  and  distances  between  diseased  and 
nondiseased  neighbors  throughout  a  large  experimental 
area  could  be  mapped  or  compared. 
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INTERMOUNTAIN  RESEARCH  STATION 


The  Intermountain  Research  Station  provides  scientific  knowl- 
edge and  technology  to  improve  management,  protection,  and  use 
of  the  forests  and  rangelands  of  the  Intermountain  West.  Research 
is  designed  to  meet  the  needs  of  National  Forest  managers, 
Federal  and  State  agencies,  industry,  academic  institutions,  public 
and  private  organizations,  and  individuals.  Results  of  research  are 
made  available  through  publications,  symposia,  workshops,  training 
sessions,  and  personal  contacts. 

The  Intermountain  Research  Station  territory  includes  Montana, 
Idaho,  Utah,  Nevada,  and  western  Wyoming.  Eighty-five  percent  of 
the  lands  in  the  Station  area,  about  231  million  acres,  are  classified 
as  forest  or  rangeland.  They  include  grasslands,  deserts,  shrub- 
lands,  alpine  areas,  and  forests.  They  provide  fiber  for  forest  in- 
dustries, minerals  and  fossil  fuels  for  energy  and  industrial  develop- 
ment, water  for  domestic  and  industrial  consumption,  forage  for 
livestock  and  wildlife,  and  recreation  opportunities  for  millions  of 
visitors. 

Several  Station  units  conduct  research  in  additional  western 
States,  or  have  missions  that  are  national  or  international  in  scope. 
Station  laboratories  are  located  in: 

Boise,  Idaho 

Bozeman,  Montana  (in  cooperation  with  Montana  State 
University) 

Logan,  Utah  (in  cooperation  with  Utah  State  University) 

Missoula,  Montana  (in  cooperation  with  the  University  of 
Montana) 

Moscow,  Idaho  (in  cooperation  with  the  University  of  Idaho) 
Ogden,  Utah 

Provo,  Utah  (in  cooperation  with  Brigham  Young  University) 
Reno,  Nevada  (in  cooperation  with  the  University  of  Nevada) 


Intermountain  Research  Station 
324  25th  Street 
Ogden,  UT  84401 


